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(54) APPARATUS FOR SEPARATING ONE OR MORE UNITS OF A DRUG FROM A CONTINUOUS 
BAND

(57) The present invention refers to an apparatus for
separating one or more units of drugs from a continuous
band containing a plurality of drug units (4). The appa-
ratus comprises a frame (1) having a vertical extension
and a longitudinal extension with respect to a support
plane and comprising one or more storage compartment
(2). Each compartment (2) is suitable to collect storage
means for the continuous band (3). The frame (1) also
includes one or more separating workstations arranged
side by side along the frame (1), each of said separating
workstations including at least the storage means for the
continuous band (3) and a dragging unit (8) to apply a
feeding motion to the continuous band (3) along the ver-
tical extension of the frame (1). The apparatus is also
provided with a cutting unit (9) suitable to slide longitu-
dinally with respect to the frame (1) along each of the
separating workstations to separate from each continu-
ous band (3), in a single cutting run, a band portion (32)
containing one or more drug units (4).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention refers to an apparatus for
separating one or more units of drugs from a continuous
band for the automatic composition of the prescriptions
specified by medical personnel for each patient.
[0002] The invention allows a more effective perform-
ance of day-to-day operations and simplifies the mechan-
ical devices that separate and collect the drugs to be
subsequently distributed.

BACKGROUND OF THE INVENTION

[0003] Health facilities, such as hospitals and recep-
tion centers for patients who are incapable or only par-
tially self-sufficient must constantly deal with the neces-
sity of administering to the persons in their care the med-
icines required by their respective therapies.
[0004] In the known art are found some solutions that
propose devices for collecting units of medicines to assist
the health personnel.
[0005] In particular, devices are known for the auto-
matic distribution of units of product, be they medicines,
food articles or objects in general of compact sizes.
[0006] Among these are devices designed to provide
units of product packaged and stored individually and
others designed to dispense units packaged individually
but joined in continuous strips, or bands, that must be
separated when they are to be administered.
[0007] The apparatus described in US 3,131,830 can
dispense products of various nature. The mechanisms
of the apparatus collect a band consisting of individual
portions from a container and feed it forward through the
action of a driving wheel. The unit to be administered is
pushed out of a relative opening and separated from the
continuous band by a cutter.
[0008] The distributor described in US 3,131,830 is a
first mechanism that dispenses objects, including medi-
cines, packaged in continuous bands but that is unable
to manage or connect with a centralized distribution con-
trol system.
[0009] US Patent 5,102,008 describes a device for dis-
pensing drugs that have been packaged individually in
pockets created on a band.
[0010] A first end of the band is secured to a first pow-
ered coil that feeds the band initially wound on a second
coil freely rotating on a pin. The band moves through an
element capable of expelling the medication from the
pocket so that it can be collected by the patient.
[0011] A preferred embodiment of the invention con-
sists of a microprocessor controlled medicine dispenser
that makes it easier for the patient to follow the therapy.
This preferred embodiment is also provided with connec-
tions to the office of the medical center for supervising
the administration of the medicines.
[0012] The device described above shares some de-

sign aspects of the invention that will be described below,
but it does not achieve the operating capabilities of the
latter as it is conceived essentially as a device for house-
hold uses or for small health facilities.
[0013] US Patent 7,963,201 describes an apparatus
and the methods for administering medicines devised to
assist patients in both the quantities of medicine to take
and the times they take the medicine of their therapies.
The apparatus described therein is provided with a plu-
rality of nuclei to allow it to manage a number of drugs;
each nucleus is provided with an actuator connected with
a feeding mechanism housed in the unit itself. The de-
vices described therein can be provided with an interface
allowing an online connection with a computer unit to
manage the stock and supply the drugs to the operators.
[0014] A drawback of the apparatus described in US
Patent 7,963,201 is the fact that it makes it possible to
manage only a limited number of products, and thus more
devices would be required for larger quantities.
[0015] All the equipment and devices described to this
point do not achieve the optimal level of safety and quality
of service required for the particularly delicate phase of
distribution of medicines in health care or hospital facili-
ties, particularly in larger installations.

SUMMARY OF THE INVENTION

[0016] The present invention has the objective of over-
coming the limits and drawbacks of the solutions current-
ly available on the market, by improving the speed with
which the medicines become available to the operators
in ministering the prescriptions and reducing the com-
plexity of the mechanisms necessary for separating and
collecting the individual units of medication.
[0017] The object of the present invention is thus an
apparatus for separating one or more units of medicines
from a continuous band, provided with mechanisms that
make it possible to separate single doses or units of med-
icine in a highly automated manner and to make them
available for their subsequent collection and distribution.
[0018] The apparatus can contain a plurality of drugs
packaged on a continuous band so that they can be han-
dled by mechanical devices, installed on the same ap-
paratus, that dispense and separate the individual doses
of units of each medicine from the packages so that they
can be collected by a relative collecting device and made
available to the operator, who then administers them to
the patients.
[0019] The above task and purposes, and others that
will become more evident below, are achieved by an ap-
paratus for separating one or more units of medicine from
a continuous band, as defined by claim 1.

BRIEF DESCRIPTION OF THE FIGURES

[0020] Further characteristics and advantages of the
present invention will become more evident from the fol-
lowing description of a preferred embodiment, given by
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way of a purely indicative example and without limita-
tions, with reference to the attached figures, wherein:

- figure 1 is a front perspective view of an apparatus
for separating one or more units of medicines from
a continuous band according to the present inven-
tion;

- figure 2 shows a detail of the apparatus of fig. 1;
- figure 3 is a close-up perspective view of the rear

part of the apparatus;
- figure 4 is a close-up front perspective view of the

apparatus of figure 1 in an initial phase of the oper-
ating cycle;

- figure 5 is a close-up perspective view of the back
part of the apparatus in a second phase of the op-
erating cycle;

- figure 6 is a front perspective view of the apparatus
in a third phase of the operating cycle;

- figure 7 is a front perspective view of the apparatus
in a fourth phase of the operating cycle;

- figure 8 is a perspective view of the apparatus in a
final phase of the operating cycle.

DETAILED DESCRIPTION OF THE INVENTION

[0021] In the perspective view of Fig. 1 is shown a pos-
sible embodiment of an apparatus for the separation of
one or more units of medicine from a continuous band
subject matter of the present invention, which comprises
a frame 1 having a vertical extension and a longitudinal
extension with respect to a support plane.
[0022] In the following description, the terms "vertical",
"vertically", "longitudinal", "longitudinally", "top", "bottom"
will refer to the support plane of the frame 1.
[0023] The frame 1 includes one or more storage com-
partments 2 suitable to receive respective storage means
for a band 3 in which are individually packaged a plurality
of units 4 of medicine; the storage means can be made
up, for example, of at leans one coil 5, on which the band
3 is wound, mounted rotatably on a suitable support struc-
ture 6 so as to allow the unwinding of the band 3 for the
subsequent operations, which will be explained below.
[0024] Advantageously, the uncoiling of the band 3 is
guided by relative through means 7, through which the
band 3 is fed, associated to the support structure 6.
[0025] Between two adjacent units 4, the band 3 is pro-
vided with a hole 14, whose function will be explained in
detail below.
[0026] The apparatus according to the present inven-
tion also comprises, associated to the frame 1:

- at least one pulling unit 8 adapted to drive the band
3 in an alternating vertical rectilinear motion with re-
spect to the frame 1;

- a cutting unit 9 sliding longitudinally with an alternat-
ing rectilinear motion with respect to the frame 1
along relative guide means 10;

- at least one retaining and collecting unit 11 for the

drug units 4 separated from the band 3 moving ver-
tically with an alternative rectilinear motion with re-
spect to the frame 1.

[0027] The operation and the sequence of movements
of the above units according to the steps that will be de-
scribed below are controlled, in a known manner, by suit-
able actuating means, such as electric motors, and by
appropriate control means, such as sensors, micros-
witches, timers, etc., not shown in the enclosed figures.
[0028] Hereinbelow will be defined with the term "sep-
arating workstation" the arrangement of devices consist-
ing of a band coil, a pulling or drag unit and a retaining
and collecting unit.
[0029] The apparatus according to the present inven-
tion can be implemented with a single separating work-
station or, more conveniently, in a modular arrangement
by setting in a side-by-side series two or more separating
workstations, as exemplified in the embodiment illustrat-
ed in the enclosed figures, in which the apparatus com-
prises three separating workstations, each formed by a
coil, a band pulling unit and a retaining and collecting unit
for the drug units separated from the band.
[0030] In each case, the apparatus comprises a single
cutting unit that intercepts transversely, during its oper-
ating travel, all the separating stations.
[0031] Further, the bands of the different separating
workstations may contain the same medicine, different
medicines or different types of medicines, depending on
the specific requirements of the care facility (hospital,
nursing home, rest home, etc.).
[0032] Hereinbelow are described in detail the compo-
nents forming each separating workstations.
[0033] Each pulling unit 8 is associated to a first car-
riage 12 moved vertically, for example through a rack-
and-pinion system, and supporting one or more pulling
means 13, depending on the number of separating work-
stations, disposed facing a corresponding portion of band
3 leaving the through means 7; the pulling means 13 are
made up, for example, of a piston that intermittently ex-
tends from a cylinder to engage the hole 14 on the portion
of band 3 sliding out of the through means 7.
[0034] The movement of the first carriage 12 from the
lower position, shown in figure 3, to the upper position,
shown in figure 5, causes the band 3 to be pulled upward
through the engagement of the piston in the correspond-
ing hole 14 on the band 3. During the travel of the first
carriage 12, the continuous band 3 is guided by a track
15 having a central portion open to allow the passage of
one or more units 4 of drug projecting from the continuous
band 3.
[0035] Each retaining and collecting unit 11 is associ-
ated to a second carriage 16 slidable vertically in an al-
ternating rectilinear movement with respect to a first
bracket 17 of the frame 1.
[0036] The second carriage 16 supports one or more
retaining means 18, comprising one or more arms 19
jointed to respective second brackets 20 integral to the
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second carriage 16; the arms 19 can thus rotate about
an axis A arranged longitudinally with respect to the frame
1 between a rest position and a retaining position in which
the movement is controlled by an actuator such as a jack
25 of pneumatic or hydraulic type.
[0037] The second carriage 16 also supports one or
more collecting means 21 for the drug units 4 separated
from the band 3. The collecting means 21 may comprise
one or more pins slightly inclined so that the drug units
are collected by gravity or, as exemplified in the embod-
iment of the enclosed figures, a helical screw forming a
plurality of spiral elements 22; the spiral elements 22 are
rotatably supported by respective third brackets 23, in-
tegral to the second carriage 16, and are provided with
means 24, such as a nut screw, capable of converting a
rotary motion into a translatory motion and in which are
engaged the spiral elements 22. In this manner, the ro-
tation of the spiral elements 22 with respect to the means
24 also causes the extraction or the retraction of the same
spiral elements 22 along an axis B perpendicular to the
longitudinal extension of the frame 1, depending on the
direction of rotation.
[0038] Both the retaining means 18 and the collecting
means 21 are in a number equal to the separating work-
stations to which they are associated.
[0039] The cutting unit 9 comprises a third carriage 26
provided with a slide 27 suitable to slide longitudinally
with an alternating rectilinear motion with respect to the
frame 1 along the guide means 10; the third carriage 26
also supports suitable cutting means 28, formed advan-
tageously by a disk blade rotatably associated to the third
carriage 26 along a vertical axis, or arranged perpendic-
ularly with respect to the longitudinal sliding direction.
[0040] Advantageously, suitable sensing means 29
can be provided arranged adjacent to the cutting means
28 on the side opposite the slide 27; such sensing means
29 are designed to "read" a code, for example a bar code
or a QR-Code, printed on each portion of the band 3
containing one or more drug units 4, before this portion
is separated by the cutting means 28 from the remaining
part of the band, for the purpose of controlling that the
data of the drug in the separating step correspond to the
preset specifications.
[0041] The upper surface of the guide means 10,
where the cutting means 28 operate, defines a flat sur-
face that hereafter will be called "worktop" 33.
[0042] The apparatus operates as follows, with refer-
ence to the preferred embodiment illustrated in the en-
closed figures: in an initial step of the operating cycle,
illustrated in figures 3 and 4, a first portion 30 of the band
3 sliding out of the through means 7, in which it was pre-
viously inserted by an operator at the beginning of the
cycle, is engaged by the drag means 13, for example
through the insertion of the piston into the hole 14 facing
it, and is pulled upward by the translatory movement of
the first carriage 12 passing through the guide track 15,
with the consequent unwinding of the band 3 from the
coil 5 (figure 5).

[0043] The feeding of the first portion 30, equal in
length to the travel of the first carriage 12, determines as
a consequence an equal forward movement, above the
worktop 33, of a second portion 31 of the band 3, which
is provided with a free end as it is a head portion resulting
from the cutting of a previous band portion already sep-
arated and indicated with numeral 32 in figure 3.
[0044] Figures 3 and 4 illustrate, from the rear part and
from the front part of the apparatus, respectively, the in-
itial step of the cycle in which the first carriage 12 is in
the lower position, and thus the second portion of the
continuous band 31 has not yet arrived above the worktop
33, the second carriage 16 is raised with respect to the
worktop 33 with the arms 19 raised and the spiral ele-
ments 22 in a retracted position and supporting the al-
ready separated band portion 32. The cutting unit 9 is in
a stationary position at one end of the worktop 33.
[0045] In figure 5, the second band portion 31 has ar-
rived in position above the worktop 33 by effect of the
movement of the first carriage 12 up to its upper travel
limit; the second carriage 16 is lowered toward the work-
top 33 so as to dispose the collecting means 21, such as
the spiral elements 22, coaxially to the hole 14 present
on each second band portion 31; subsequently, a rotation
is applied to the spiral elements 22 with respect to the
nut screw 24 so that the spiral elements 22 translate for-
ward toward the second band portion 31 so as to engage
the hole 14. In this position, the side edges of the second
band portion 31 rest on a pair of shoulders 34 that project
vertically from the worktop 33.
[0046] In the next step, shown in figure 6, the arms 19
rotate with respect to the axis A to a lowered position
against the upper edge of the second band portion 31,
which is thus blocked at the top by the respective arm 19
against the corresponding pairs of shoulders 34 and held
by the end spiral of the respective spiral element 22 in
engagement with the hole 14.
[0047] At this point, the second band portion 31 is ready
to be separated from the remaining first band portion 30
by means of the cutting unit 9.
[0048] Referring again to figure 6, the cutting unit 9 is
driven in continuous mode along the guide means 10
from the stop position to the end of the operating travel
on the worktop 33, illustrated in figure 7.
[0049] In this step are repeated in succession the fol-
lowing operations at each separating workstation:

- if the sensing means 29 are present, reading of the
control code of the drug or drugs packaged in the
second band portion 31;

- separation of the second band portion 31 from the
remaining part of the continuous band through the
cutting means 28, passing through the base of the
second portion of band 31 projecting from the work-
top 33.

[0050] Naturally, if the control code does not corre-
spond to the predetermined specifications, the cycle can
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be interrupted or the cut portion of the band is discarded.
[0051] In a single run of the cutting unit 9 the second
band portions 32 are thus separated from the remaining
portions of tape present in the different separating work-
stations.
[0052] In the subsequent step, shown in figure 8, the
cutting unit 9 returns to the stationary position and the
second carriage 16 is raised with respect to the worktop
33, lifting jointly the arms 19, the spiral elements 22 and
the second band portions 31, which now have become
separated portions 32, held by the arms 19 that are still
in the retaining position and by the spiral elements 22 in
extended position.
[0053] A rotation counterclockwise to the rotation of
forward movement of the spiral elements 22 determines
the retraction of the latter toward the third brackets 23
and the collection of the separated portions 32 on a spiral
adjacent to the end spiral, while the arms 19 rotate up-
ward to the stationary position to begin a new cycle, start-
ing from the position shown in figures 3 and 4.
[0054] The repeating rotations for retracting the spiral
elements 22 during the following operating cycles cause
the separated band portions 32 to gradually translate
backward along the spirals, toward the third brackets 23,
so as to eventually fill the whole length of the spiral ele-
ments 22, which in this manner collect a plurality of sep-
arated band portions 32, each of them containing one or
more drug units 4.
[0055] Once filling is completed, the spiral elements
22 are collected by suitable collecting and transfer de-
vices (not subject matter of the present invention), which
transfer the separated portions 32 from the spiral ele-
ments 22 to a storage cabinet.
[0056] From the above description, it is evident how
the apparatus for separating one or more drug units from
a continuous band as described above is capable of over-
coming the limits and drawbacks of the solutions current-
ly available on the market.
[0057] In particular, the apparatus according to the
present invention has an extremely compact and com-
pletely automated structure, and is capable of rapidly
modifying the number of workstations based on the quan-
tity or the type of drugs to separate thanks to the potential
modularity of its construction.
[0058] Further, the apparatus has the capability of
feeding, separating, collecting and dispensing in an or-
ganized form one or more separated drug units, even of
different brands and types, in an extremely rapid manner,
through a single operating run of the cutting means 9
along all the separating workstations, thus considerably
reducing the collecting times and the possible operating
errors.
[0059] Naturally, the present invention is amenable to
many applications, modifications or variants, without
thereby departing from the scope of patent protection,
as defined by claim 1.
[0060] Further, the materials and equipment used for
implementing the present invention, as well as the

shapes and dimensions of the individual components,
can be the most suitable for the specific requirements.

Claims

1. Apparatus for separating one or more units of a drug
from a continuous band containing a plurality of drug
units (4), comprising a frame (1) having a vertical
extension and a longitudinal extension with respect
to a support plane and including one or more storage
compartments (2), each storage compartment (2)
being adapted to receive storage means for said con-
tinuous band (3), characterized in that said frame
(1) comprises one or more separating workstations
flanked arranged along the longitudinal extension of
said frame (1), each of said separating workstations
including at least said storage means and a drag unit
(8) adapted to move said continuous band (3) along
the vertical extension of said frame (1), said appa-
ratus being further provided with a cutting unit (9)
adapted to longitudinally run relative to said frame
(1) along each separating workstation to separate a
band portion (32) containing one or more drug units
(4) from each continuous band (3) in a single cutting
run.

2. Apparatus as in claim 1, wherein said cutting unit (9)
is longitudinally slidable relative to said frame (1)
along guide means (10) defining a worktop (33) of
said frame (1).

3. Apparatus as in claim 2, wherein each drag unit (8)
of said one or more separating workstations is as-
sociated to a first carriage (12) vertically movable
relative to said frame (1) between a position adjacent
said worktop (33) and a position lowered in respect
to said worktop (33), said first carriage (12) support-
ing respective drag means (13) for said one or more
separating workstations adapted to engage and drag
towards said worktop a first portion (30) of said con-
tinuous band (3) coming out from said storage
means.

4. Apparatus as in claim 2, wherein each of said one
or more separating workstations further comprises
a retaining and collecting unit (11) for a plurality of
said band portions (32) separated from said contin-
uous band (3), said retaining and collecting unit (11)
being adapted to vertically slide relative to said frame
(1) between a position proximate said worktop (33)
and a position raised in respect to said worktop (33).

5. Apparatus as in claim 4, wherein each retaining and
collecting unit (11) is associated to a second carriage
(16) slidable between said proximate position and
said raised position, said second carriage (16) sup-
porting respective retaining means (18) for said one
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or more separating workstations adapted to retain a
second portion (31) of said continuous band (3) ad-
jacent said first portion (30), a free end of said second
portion (31) protruding from said worktop.

6. Apparatus as in claim 5, wherein said cutting unit (9)
comprises a third carriage (26) slidable along said
guide means (10), said third carriage (26) supporting
suitable cutting means (28) adapted to separate said
second portion (31) from said continuous band (3)
to obtain said band portion (32) containing one or
more drug units (4).

7. Apparatus as in claim 4, wherein retaining and col-
lecting unit (11) comprises collecting means (12) for
a plurality of said band portions (32) separated from
said continuous band (3).

8. Apparatus as in claim 7, wherein said collecting
means (12) comprise a helical screw forming a plu-
rality of spiral elements (22), each spiral element (22)
being adapted to collect and support a band portion
(32) of said plurality of band portions.

9. Apparatus as in claim 8, wherein said helical screw
is rotatably supported on said second carriage (16)
by means (24) suitable to transform a rotary motion
of said helical screw into a translatory motion of said
spiral elements (22) so as to cause extraction and
retraction of said spiral elements (22) relative to said
second carriage (16) along an axis (B) perpendicular
to the longitudinal extension of said frame (1).

10. Apparatus as in claim 1, wherein said storage means
consist of at least a coil (5) rotatably mounted on a
supporto structure (6), said continuous band (3) be-
ing rolled onto said coil (5).
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